consideration of MtnRT's calculation of wind vector variations resulting from development of 1 nocturnal inversions. Wind speed was calculated at 2 m height above ground instead of the 2 standard 10 m height. This was done to better represent wind speeds at top of the canopy for 3 spinach or lettuce crops. The calculation of wind speed at 2 m was based on a logarithmic 4 relationship of wind speed versus distance above ground. A simplified version of the theoretical 5 logarithmic relationship is U2 = U1 (ln (h2/z0)/ln (h1/z0)), where U2 is wind speed to be 6 calculated (in this case at h2=2 m), while U1 is the speed at the reference height h1). The value 7 of roughness length z0 for most purposes would be 0.1 to 0.2 for the environment that includes , where d is the distance (i.e. difference) between two spore 20 copy number measurements x and y, and n is the number of measurements. Dendrograms of the 21 hierarchical relationship between the spore traps were constructed using the unweighted pair 22 group with arithmetic means method.
Temporal analysis: Disease progression over time at the Salinas 2013-2014 and Salinas 1 2014-2015 sites was examined by modeling disease incidence data with a nonlinear regression to 2 estimate the parameters of a logistic growth function. The standard logistic is defined by the 3 equation = [1 + (-) ] with Y and t representing the percent disease incidence and the number 4 of days after the first disease rating, respectively. The coefficients K, r, and are the maximum 5 disease level, the rate parameter, and the constant term (capturing the initial condition) of the 6 model, respectively. The rate of change of disease level Y at time t was determined using the 7
The area under the disease progress curve (AUDPC) was 8 calculated for the epidemics in 2014 and 2015. The area approximates the amount of disease in a 9
given season, and is commonly used to compare epidemics from different regions or time spans semivariance is related to the autocorrelation and is defined by the function ϒ(ℎ) = 16
2 , where ϒ(h), the semivariance for interval distance class h, is half the 17 average of the sum of square differences between the percentage of disease for n sample pairs of 18 disease incidence blocks, with lag interval h; zi is the disease incidence percent in the disease 19 blocks at point i, and zi+h is the percentage measured for sample disease blocks at point i+h. The 20 data were fitted to the exponential, spherical, and Gaussian isotropic model variograms to 21 analyze the multidirectional spatial dependence between disease incidence blocks. All threeappropriate α value was then estimated using the maximum likelihood estimator equation: ̂= 1
at the site were bimodal, and came from the NW and SE in both the Salinas 2013-2014 and 1 2014-2015 seasons (Fig. 3) . The wind distribution impacted the observations of P. effusa DNA 2 detection in both years, as detectable levels were observed on each of the four traps at the Salinas symptoms tended to occur in clusters, the entire field was quickly colonized in both seasons (Fig.  11 1). Chlorotic symptoms on the leaves were often accompanied by sporulation, which most often 12 occurred within the canopy of the spinach row. 13
Temporal analysis: Mean disease incidence had a close fit to a logistic curve for both the 14 range of spatial correlation was 5.9 m. Two of the rating periods were fit using the Gaussian 1 model, four were fit using the exponential model, and none of the semivariograms had a superior 2 fit using the spherical model. 3
The Soledad 2013 and Salinas 2013-2014 epidemics exhibited higher detectable levels of P. 4 effusa DNA nearer to the outbreak than at greater distances (Fig. 5 ). Linear models regressing 5 the natural log of the copy number on the natural log of the distance suggested a statistically 6 significant dependence of airborne inoculum concentration on distance from the assumed source 7 and accounted for relatively high proportions of the observed variance (Fig. 6 , Table 3 ). Linear 8 models fitted to untransformed distance data were also significant, but had lower R 2 values, 9 suggesting that they explained less of the data than regressions using natural log transformed 10 distance data. Both the power-law and the exponential distribution fit our data well, with over 11 95% of the 2500 randomly created datasets failing to reject the null hypotheses in all models 12 (Table 4) . However, the xmin values for the exponential models were higher than those for the 13 power-law models (Table 4) . come from infected non-commercial spinach being grown in local gardens or from long distance 21 dispersal from outside the region. However, the overall consistency of P. effusa detection would 22 suggest that the spores likely came from a local, undetected outbreak. In other spore trappingstudies of aerially dispersed obligate biotrophic pathogens, detection was minimal during non-1 host periods (Fallacy et al. 2007 ). This may be due to differences in local agronomic practices, 2 or possibly a cryptic portion of the lifecycle of P. effusa of which we are currently unaware. Peronospora pathway that links the southeastern and north-central USA is typically completed 8 by multiple regional-scale dispersal jumps, rather than a single, continental-wide dispersal event. 9
The Peronospora Pathway is possible in the eastern US, where cucurbit and tobacco hosts are 10 widespread. Spinach, in contrast, is rarely grown on a significant scale anywhere in between the 11 widely separated Salinas and Imperial/Yuma valleys in the western US. 
2008b). In conjunction with a Salinas 14
Valley wide trapping study (Choudhury et al. unpublished), we were able to monitor P. effusa 15 levels at two active epidemics as well as sites throughout the valley. Overall, P. effusa levels 16 adjacent to the epidemics were orders of magnitude higher than those further from the outbreaks. 17
However, while detection levels decreased with distance from the epidemic, inoculum detection 18 was fairly uniform at long distances. This 'fat tail' effect is typical of power law distributions 19 This study highlights some of the complexities and difficulties in using spore traps as part of 7 a decision support system for spinach downy mildew. However, at the Salinas plot in 2013-2014 8 and 2014-2015, the increase in disease incidence was reflected in the increasing levels of P. 
